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Introduction

�,W� ZDV� NQRZQ� IRU� ORQJ� WLPH� WKDW� WKH� )URQW� (QG� %RDUGV� FRQWDLQLQJ� DQDORJ� DQG� GLJLWDO
HOHFWURQLFV�IRU�WKH�&)7�ZHUH�WR�GHQVH�DQG�GLVVLSDWHG�D�JUHDW�GHDO�RI�KHDW�� �7KLV�KHDW�ZDV�YHU\
GLIILFXOW�WR�H[WUDFW�IURP�WKH��FUDWH��ZKHUH�WKH�ERDUGV�ZHUH�ORFDWHG���$�VROXWLRQ�WR�WKH�SUREOHP
ZDV�WR�VHSDUDWH�WKH�DQDORJ�DQG�WKH�GLJLWDO�SDUWV���7KLV�VROXWLRQ�ZDV�VXJJHVWHG�E\�VHYHUDO�SHRSOH�>�@

DQG� DFFHSWHG� E\� WKH� JURXS� DV� D� YLDEOH� DOWHUQDWLYH� WR� WKH� RULJLQDO� GHVLJQ�� ,Q� WKH� SDVW� ZHHN�
-DPHLVRQ�2OVHQ�DQG�-RKQ�$QGHUVRQ�VXJJHVWHG�WR�XVH�WKH�QHZ�'LJLWDO�)URQW�(QG�%RDUG�DV�WKH
EDVLV�IRU�WKH�GHVLJQ�RI�WKH�%URDGFDVWHU�%RDUG�� �7KLV�'��1RWH� LQYHVWLJDWHV�WKH� LPSOLFDWLRQV�RI
VXFK�D�GHVLJQ�FKDQJH�

,I� WKH�')(�%RDUG� GHVLJQ� LV� XVHG� LQ� WKH� %URDGFDVWHU��ZK\� QRW� XVHG� WKH� VDPH� JHQHUDO� GHVLJQ� WR
LPSOHPHQW�WKH�/��7ULJJHU�0DQDJHU�XVHG�E\�WKH�&)7�&36�$[LDO�DQG�WKH�)36"��,�SURSRVH�WKDW�ZH�GR�MXVW
WKDW��DQG�WKLV�'��1RWH�ZLOO�SUHVHQW�WKH�SURV�DQG�FRQV�RI�VXFK�DSSURDFK�

The Digital Front end board

First Approach

7KH�RULJLQDO�GHVLJQ�RI�WKH�'LJLWDO�)URQW�(QG�%RDUG��')(��DV�SUHVHQWHG�E\�-DPHLVRQ�VHUYHG
WZR�$QDORJ�)URQW�(QG�%RDUGV� �$)(��� �$�FRQFHSWXDO�EORFN�GLDJUDP�RI� WKH�')(�DQG� WKH� WZR
$)(��ZKLFK�LW�VHUYHV��LV�VKRZQ�LQ�)LJ����

LVDS  Link

Serial Copper Fast Link

Fig. 1 Block diagram of the Front End electronics broken into separated PC Boards: one set to handle the
analog signals and their conversion to digital and one set dedicated to digital signal processing.
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Using the DFE board as a broadcaster board

$�IXQFWLRQDO�EORFN�GLDJUDP�RI�WKH�%URDGFDVWHU�ZDV�SUHVHQWHG�LQ�WKH�-DQXDU\�'HVLJQ�5HYLHZ�
$W�WKDW�WLPH��WKH�SRVVLELOLW\�RI�XWLOL]LQJ�WKH�'LJLWDO�)URQW�(QG�%RDUG�IRU�LWV�LPSOHPHQWDWLRQ�ZDV
QRW�\HW�FRQVLGHUHG���7KLV�)XQFWLRQDO�%ORFN�'LDJUDP�LV�SUHVHQWHG�LQ�)LJ����

7KH� �PD\RU�GLIILFXOWLHV� LQ� WKH� LPSOHPHQWDWLRQ�RI� WKLV�ERDUG�ZDV� WKH� JUHDW� DPRXQW�RI� DUHD
UHTXLUHG�E\�WKH�,�2�FKDQQHOV���7KH�PRVW�GHPDQGLQJ�FDVH�LV�WKLV�RI�WKH�%URDGFDVWHU�VHUYLQJ�WKH
/�&)7�DQG�WKH�/�&)7SS�DQG�/�&36�$[LDO���)RU�WKLV�FDVH�WKH�,�2�FKDQQHOV�DUH�DV�IROORZV�

n ���)DVW�&RSSHU�6HULDO�/LQNV�� ,QSXWV�IURP�)(
n ��)DVW�&RSSHU�6HULDO�/LQN 2XWSXW�WR�/�7ULJJHU�0DQDJHU��WZR�DUH

QHHGHG�WR�SURYLGH�WKH�3W�VLJQ�LQIRUPDWLRQ�
n ��*�/LQNV�7UDQVPLWWHUV 2XWSXW�WR�/��),&V
n �*�/LQN�7UDQVPLWWHU 2XWSXW�WR�/�
n �������,QWHUIDFH %DFN�3ODQH�&RQQHFWLRQ

7KH� ORJLF� UHSUHVHQWHG� E\� WKH� )XQFWLRQDO� %ORFNV� ´'DWD� 3URFHVVLQJµ�� ´6HTXHQFHUµ� DQG
´7LPHUµ�DUH�LPSOHPHQWHG�XVLQJ�KLJK�HQG�)3*$V�

7R� IROORZ� -DPHLVRQ�2OVHQ� DQG� -RKQ�$QGHUVRQ� VXJJHVWLRQV� WKH� ILUVW� WKLQJ� QHHGHG� ZDV� WR
PDNH�D�FRPSDULVRQ�RI�WKH�WZR�GHVLJQV���7R�WKLV�HQG�,�PDGH�D�UHYLVLRQ�RI�WKH�%URDGFDVWHU�QHHGV
DQG� RI� WKH� SRVVLELOLWLHV� RI� WKH� RULJLQDO� GHVLJQ� RI� WKH� 'LJLWDO� )URQW� (QG� %RDUG� DV� VKRZQ� E\
-DPHLVRQ���$�)XQFWLRQDO�%ORFN�'LDJUDP�RI�WKLV�GHVLJQ�LV�VKRZQ�LQ�)LJ����

Fast Cu Serial Link Rec.

Fast Cu Serial Link Rec.

Data
Processing

Fast Cu Serial Link XT.

G Link XT

G Link XT

SEQUENCERTIMER

1553 INTERFACE

G Link XT

FIG. 2.  Functional Block Diagram of the Broadcaster

Fast Cu Serial Link XT
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)DVW�&X�6HULDO�/LQN�;7

7KH�GHVLJQ�RI� WKHVH�ERDUGV� FDOOV� IRU� WZR�'DXJKWHU�%RDUGV� WR� LPSOHPHQW� IXQFWLRQ� VSHFLILF
ORJLF�ZKLOH�WKH�FRPPRQ�ORJLF� LV� LPSOHPHQWHG�GLUHFWO\� LQ�WKH�ERDUG�� �,Q� WKH�FDVH�RI� WKH�'LJLWDO
)URQW�(QG�%RDUGV�IRU�WKH�&)7�&36�$[LDO��HDFK�'DXJKWHU�%RDUG�LPSOHPHQWV�WKH�7UDFN�)LQGLQJ�
3W�6RUWLQJ�DQG�&OXVWHU�)LQGLQJ�7UDFN�0DWFKLQJ�DOJRULWKPV�RULJLQDOO\�LPSOHPHQWHG�LQ�WKH�GLJLWDO
SRUWLRQ�RI� WKH�)(�%RDUG�� �7KH�EUHDNLQJ�RI� WKH�EXON�RI� WKH� ORJLF� LQWR� WZR�VHSDUDWHG�'DXJKWHU
%RDUGV�ZRUNLQJ� LQ� SDUDOOHO� LV� D� ORJLFDO� UHVXOW� RI� WKH� IDFW� WKDW� RQH�')(%� VHUYHV� WZR� DGMDFHQW
$QDORJ�)(�%RDUGV�DV�VKRZQ�RQ�)LJ����

&RPSDULQJ�)LJXUHV���DQG�)LJ����LW�DSSHDUV�WKDW�WKHUH�DUH�HQRXJK�VLPLODULWLHV�EHWZHHQ�WKHP�WR
VXJJHVW� LPSOHPHQWLQJ� WKH� %URDGFDVWHU� ZLWK� D� 'LJLWDO� )URQW� (QG� %RDUG�� � 7KH� GLIIHUHQFHV� LQ
DOJRULWKPV�EHLQJ�WDNHQ�XS�E\�GLIIHUHQW�ILUPZDUH�LQ�WKH�'DXJKWHU�%RDUGV�DQG�WKH������LQWHUIDFH
VXEVWLWXWHG� E\� D� 90(� LQWHUIDFH��� � 7KLV� LV� WKH� VXJJHVWLRQ�PDGH� E\� -DPHLVRQ�2OVHQ� DQG� -RKQ
$QGHUVRQ�� � +RZHYHU�� WKHVH� FKDQJHV� DUH� QRW� VXIILFLHQW�� WR�PDNH� D� %URDGFDVWHU� %RDUG� IURP� D
'LJLWDO�)URQW�(QG�%RDUG�LW�LV�QHFHVVDU\�WR�PDNH�FKDQJHV�LQ�WKH�,�2�RI�WKH�ERDUG�WR�VDWLVI\�WKH
QHHGV�RI�WKH�%URDGFDVWHU���)LUVW��LW�LV�QHHGHG�WR�LQFUHDVH�WKH�QXPEHU�RI�LQSXW�/9'6�OLQNV�IURP
HLJKW� WR� WHQ�� � 7KLV� SRVVLEOH� DQG� UHODWLYHO\� VLPSOH�� 8QIRUWXQDWHO\�� WR� LQFUHDVH� WKH� QXPEHU� RI
RXWSXW�OLQNV�IURP�WZR�)DVW�&RSSHU�6HULDO�/LQNV�DQG�WZR�/9'6�/LQNV�WR�WZR�)DVW�&RSSHU�/LQNV
DQG�WKUHH�*�/LQNV�LV�QRW�SRVVLEOH�

7R� EH� DEOH� WR� XVH� WKH�'LJLWDO� )URQW�(QG�%RDUG� DV� D�%URDGFDVWHU�%RDUG� LW� LV� QHFHVVDU\� WR
UHYLHZ�WKH�WRWDO�6\VWHP�$UFKLWHFWXUH�RI�WKH�&)7�7ULJJHU���2QO\�D�QHZ�7RS�'RZQ�GHVLJQ�FRXOG
WDNH� IXOO� DGYDQWDJH�RI� WKH�SRVVLELOLWLHV�RSHQHG�E\� WKH�'LJLWDO�)URQW�(QG�� �)XUWKHUPRUH�� D�QHZ
6\VWHP�$UFKLWHFWXUH�GHVLJQ�XWLOL]LQJ�D�YDULDWLRQ�RI�WKH�'LJLWDO�)URQW�(QG�%RDUG�DV�D�%URDGFDVWHU

VME  Interface

OUTPUT

SIGNALS

ROUTER

INPUT

SIGNALS

ROUTER

LVDs  Rec.

LVDs Rec..

Daughter Board
with FPGAs

Daughter Boards
with FPGAs

Fast Cu Serial Link XT

To
Broadcaster

Fig. 3.  Functional Block Diagram
of the  Original Digital Front End Board.

Fast Cu Serial Link XT

LVDS Link

LVDS Link

To µ Trigger

Το µ Trigger
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ZLOO�DVVHVV�WKH�IHDVLELOLW\�RI�VXFK�DSSURDFK���7KLV�LV�WKH�RQO\�ZD\�WR�VHH�ZKDW�W\SH�RI�FKDQJHV�DUH
QHHGHG�LQ�WKH�RULJLQDO�GHVLJQ�RI�WKH�'LJLWDO�)URQW�(QG�ERDUG�WR�H[WHQG�LWV�RULJLQDO�XVH�� � �$IWHU
VHYHUDO� WULHV� ♣� DQ� XQLI\LQJ� SLFWXUH� HPHUJHG�� � 0RGLI\LQJ� WKH� 'LJLWDO� )URQW� (QG� ERDUG� WR
DFFRPPRGDWH����/9'6�LQSXWV�DQG�DGGLQJ�DQ�H[WHQVLRQ�ERDUG��WKH��'LVWULEXWLRQ�&DUG���IRU�WKH
RXWSXWV� ZH� FDQ� FUHDWH� D� WUXO\� IOH[LEOH� VHW� RI� EXLOGLQJ� EORFNV� WR� LPSOHPHQW� WKH� &)7� 7ULJJHU
6\VWHP���7KH�KHDUW�RI�WKHVH�LV�D�FRPPRQ�'LJLWDO�0RWKHU�&DUG��'0&��ZKRVH�IXQFWLRQDO�EORFN
GLDJUDP�LV�VKRZQ�LQ�)LJ���

7KH�'0&�LQFOXGHV�DOO�DQG�RQO\�WKHVH�IXQFWLRQV�FRPPRQ�WR�WKH�GLIIHUHQW�YHUVLRQV�RI�'LJLWDO
&DUGV�

v 7HQ������/9'6�5HFHLYHUV�
v $Q�VWDQGDUG�-��FRQQHFWRU�WR�WKH�%DFN�3ODQH�RI�WKH�FUDWH�ZKHUH�WKH�'0&V

DUH�KRXVHG���7KLV�VHUYHV�WR�FRQQHFW�WKH�'LJLWDO�%RDUGV�WR�DQ�VWDQGDUG�90(
FDUG�

                                                          
♣ See DØ Note 3626 and my presentations to the CFT Engineering Review and the SACLAY Workshop.

Fig. 4.  The Digital Mother Card.

Functional view of the Digital Mother Card with I/O.

Standard VME Interface
L i

2
Output
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10
Input
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v 7ZR�+LJK�'HQVLW\�FRQQHFWRUV�SURWXGLQJ�EH\RQG�WKH�FUDWH
V�%DFN�3ODQH�XVHG
WR�FRQQHFW�WR�DQ�VSHFLDO�,�2�FDUG�

v )RXU�VSHFLDO�FRQQHFWRUV�WR�PDNH�WKH�WUDQVLWLRQ�WR�WKH�IXQFWLRQDO\�VSHFLILF
'LJLWDO�'DXJKWHU�&DUGV��''&��

v 7KH�QHFHVVDU\�FLUFXLWU\�WR�URXWH�WKH�LQSXW�VLJQDOV�WR�WKH�''&�YLD�WKH�VSHFLDO
FRQQHFWRUV�

v 7KH�QHFHVVDU\�FLUFXLWU\�WR�URXWH�WKH�2XWSXW�VLJQDOV�IURP�WKH�''&V,�WR�WKH
,�2�FDUG�

v 7KH�VWDQGDUG�90(�LQWHUIDFH�DQG�UHTXLUHG�FLUFXLWU\�WR�SURJUDP�LQ�VLWX�WKH
)3*$V�XVHG�LQ�WKH�'LJLWDO�0RWKHU�&DUG�DQG�WKH�'LJLWDO�'DXJKWHU�&DUGV�

T/G

T/G

Transformer Balanced Line
or
Clear Fiber Line

Transformer Balanced Line
or
Clear Fiber Line

5 Balanced Pairs

5 Balanced Pairs

5 Balanced Pairs

5 Balanced Pairs

LVDS

LVDS

LVDS

LVDS

Fig. 5.  The Signal Distribution Card (SDC)
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7KH�'LJLWDO�0RWKHU�&DUG�VHQGV�LQIRUPDWLRQ�WR�WKH�UHVW�RI�WKH�ZRUOG�YLD�DQ�LQWHUPHGLDWH�FDUG�
WKH�6LJQDO�'LVWULEXWLRQ�&DUG��6'&����,WV�IXQFWLRQDO�EORFN�GLDJUDP�LV�VKRZQ�LQ�)LJ�����7KH�6LJQDO
'LVWULEXWLRQ�&DUG�KDV�WZR�IXQWLRQDOO\�LGHQWLFDO�FLUFXLWV���(DFK�RQH�FRQVLVWV�RI�

2QH�+LJK�'HQVLW\�&RQQHFWRU�WR�EULQJ�VLJQDOV�IURP�WKH�0RWKHU�%RDUG

v 7ZR�%XVVHV
v 2QH�7UDQVPLWHU�XVLQJ�WKH�;;;;;�3URWRFRO���7KLV�7UDQVPLWHU�VHUYHV�HLWKHU

D�&OHDU�)LEHU�&RQQHFWRU��*�/LQN��RU�D�7UDQVIRUPHU�%DODQFHG�&RSSHU�/LQH
�)DVW�6HULDO�&RSSHU�/LQN�

v 7ZR�/9'6�7UDQVPLWHUV
v 7ZR����3LQ�&RQQHFWRUV��HDFK�VHUYLQJ�D�)ODW�&DEOH�RI���%DODQFHG�3DLUV�

7KH�IRXU�EXVVHV�FDQ�FDUU\�LQGHSHQGHQW�VLJQDOV�RU�WKH�VDPH�VLJQDOV��WKH�FKRLFH�LV�PDGH�LQ�WKH
'DXJKWHU�%RDUGV�

,W�LV�SRVVLEOH�WR�KDYH�RQO\�RQH�GHVLJQ�VHUYLQJ�ERWK�WKH�7UDQVIRUQHU�FRXSOH�FRRSHU�OLQN�DQG
WKH�FOHDU� ILEHU�� � ,� WKLV�FDVH� WKH�GLIHUHQFH�EHWZHHQ� WKH� WZR�IODYRUV�RI� � WKH�6'&� LV�PLQLPDO�DQG
UHODWHG�WR�WKH�W\SH�RI�GULYHU�XVHG���2EYLRXVO\��RQH�RI�WKH�WZR�KDOYHV�RI�RQH�6'&�FDQ�EH�XVHG�WR
WUDQVPLW� VLJQDOV� YLD� D�&X�EDODQFHG� OLQH�ZKLOH� WKH�RWKHU� FDQ�EH�GHGLFDWHG� WR�*�/LQN� W\SH�� �7R
GLVWLJXLVK�EHWZHHQ�WKH�GLIHUHQW�FRPELQDWLRQV��ZH�ZLOO�XVH�WKH�IROORZLQJ�PQHPRQLFV�

n 6'&&�IRU�D�6LJQDO�'LVWULEXWLRQ�&DUG�ZLWK�WZR�)DVW�6HULDO�&RSSHU�/LQNV
n 6'**�IRU�D�6LJQDO�'LVWULEXWLRQ�&DUG�ZLWK�WZR�*�/LQNV
n 6'&*�IRU�D�6LJQDO�'LVWULEXWLRQ�&DUG�ZLWK�RQH�)DVW�6HULDO�&RSSHU�/LQO

DQG�RQH�*�/LQN�

The Minimum Set of Building Blocks

7KH� SUHYLRXV� VHFWLRQ� VKRZV� WKDW�ZH� KDYH� DW� RXU� GLVSRVDO� VRPH� YHU\� SRZHUIXO� HOHPHQWDU\
EORFNV�

n $�FRPPRQ�PRWKHU�FDUG��WKH�'0&
n 7KUHH�IODYRUV�RI�WKH�6LJQDO�'LVWULEXWLRQ�&DUG
n 7ZR�IODYRUV�RI�'DXJKWHU�&DUGV��D��6LQJOH�&KDQQHO��GDXJKWHU�FDUG��6&'��

DQG�D��'XDO�&KDQQHO��GDXJKWHU�FDUG��'&'��

8VLQJ� WKHVH��ZH� FDQ� FRQVWUXFW� DOO� WKH� VSHFLDO� ERDUGV� WKDW� DUH� QHHGHG� IRU� WKH�&)7�7ULJJHU
6\VWHP���$V�,�ZLOO�VKRZ�LQ�WKH�QH[W�VHFWLRQ��WKH�ERDUGV�QHHGHG�DUH�

n 7KH�'LJLWDO�)URQW�(QG�&DUG��')(���EXLOW�ZLWK�
v 2QH�'LJLWDO�0RWKHU�&DUG��'0&�
v 7ZR�6LQJOH�&KDQQHO�'DXJKWHU�FDUGV��6&'�
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v 2QH�6LJQDO�GLVWULEXWLRQ�FDUG�ZLWK�WZR�)DVW�6HULDO�&RSSHU�/LQNV
�6'&&�

n $�7\SH���%URDGFDVWHU��%�**����EXLOW�ZLWK�
v 2QH�'LJLWDO�0RWKHU�&DUG��'0&�
v 2QH�'XDO�&KDQQHO�'DXJKWHU�FDUG��'&'�
v 2QH�6LJQDO�GLVWULEXWLRQ�FDUG�ZLWK�WZR�*�/LQNV��6'**�

n $�7\SH���%URDGFDVWHU��%�&*���EXLOW�ZLWK�
v 2QH�'LJLWDO�0RWKHU�&DUG��'0&�
v 2QH�'XDO�&KDQQHO�'DXJKWHU�FDUG��'&'�
v 2QH�6LJQDO�GLVWULEXWLRQ�FDUG�ZLWK�RQH�*�/LQN�DQG�RQH�)DVW�6HULDO

&RSSHU�/LQN��6'**�
n $�7\SH���%URDGFDVWHU��%�**���EXLOW�ZLWK�

v 2QH�'LJLWDO�0RWKHU�&DUG��'0&�
v 7ZR�6LQJOH�&KDQQHO�'DXJKWHU�FDUGV��6&'�
v 2QH�6LJQDO�GLVWULEXWLRQ�FDUG�ZLWK�WZR�*�/LQNV��6'**�

 The System Architecture using the minimum set of Building Blocks

7KH� QHZ� 6\VWHP� $UFKLWHFWXUH� WDNHV� DGYDQWDJH� RI� WKH� PLQLPXP� VHW� RI� EXLOGLQJ� EORFNV
LQWHJUDWHG� LQWR�WKH�IRXU�W\SHV�RI�ERDUGV�GHVFULEHG� LQ� WKH�SUHYLRXV�VHFWLRQ�� �7KH�DUFKLWHFWXUH� LV
H[WUHPHO\�VLPSOH�DQG�\HW�YHU\�SRZHUIXO��DV�ZH�ZLOO�VKRZ���,W�XVHV�WKH�IDFW�WKDW�WKH�LQIRUPDWLRQ
JHQHUDWHG�E\�D�

n �6LQJOH�&KDQQHO�'DXJKWHU�FDUG�LV�DYDLODEOH�VLPXOWDQHRXVO\�DW�WKUHH
RXWSXWV��WRZ�/9'6�OLQNV�DQG�RQH�*�/LQN�RU�RQH�)DVW�6HULDO�&RSSHU�/LQN

n 'XDO�&KDQQHO�'DXJKWHU�FDQ�EH�DYDLODEOH�VLPXOWDQHRXVO\�DW�VL[�RXWSXWV�
IRXU�/9'6�OLQNV�DQG�DW�D�GXDO�VHW�RI�*�/LQNV�DQG�RU�)DVW�6HULDO�&RSSHU
/LQNV

�7KHVH� DUUDQJHPHQWV� PDNH� SRVVLEOH� WR� ILQG� LQGHSHQGHQW� VROXWLRQV� IRU� WKH� KDUGZDUH
DUFKLWHFWXUH�VHUYLQJ�WKH�&)7SS�DQG�WKH�677SS�ZKLFK�KDYH�FRPSOHWHO\�GLIIHUHQW�JHRPHWU\���2QH
RI�WKH�/9'6�OLQNV�IURP�D�KDOI�'LJLWDO�)URQW�(QG�LV�XVHG�WR�VHUYH�WKH�&)7�&36�$[LDO�WULJJHUV
ZKLOH�WKH�RWKHU�/9'6�FDQ�VHUYH�WKH�677SS�V\VWHP���$�JHQHUDO�EORFN�GLDJUDP�RI�WKH�HQYLVLRQHG
DUFKLWHFWXUH�LV�VKRZQ�LQ�)LJ�����7KH�JHQHUDO�GLDJUDP�LV�IROORZHG�E\�PRUH�GHWDLOHG�EORFN�GLDJUDPV
IRU�WKH�PDMRU�FRPSRQHQWV�

2I�DOO�WKH�VXEV\VWHPV��WKH�%URDGFDVWHU�V\VWHP�VHUYLQJ�WKH�FHQWUDO�SRUWLRQ�RI�WKH�GHWHFWRU�LV
WKH�PRVW�FRPSOH[���,W�GHDOV�ZLWK�/��&)7�&36�$[LDO��/��&)7��/��&36�DQG�/��677����%HFDXVH
WKH� /�� 677� 7ULJJHU� LV� QRW� FRPSOHWHO\� GHILQHG� DW� WKLV� WLPH�� WZR� GHWDLOHG� EORFN� GLDJUDPV� DUH
JHQHUDWHG���7KH�ILUVW�GHDOV�ZLWK�WKH�&)7�DQG�&36�DQG�LW�LV�VKRZQ�LQ�)LJ������WKH�VHFRQG�VKRZV�D
SRVVLEOH�VROXWLRQ�IRU�WKH�677SS�LQ�)LJ����
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To µ Trigger Manager
2 FSCL per DFE
80 Links total

2 LVDS Link per DFE
80 Links total

Broadcaster
System
serving  L1
CFT/CPS Axial
and L2
CFTpp
and
CPSpp

(details in Fig. 7)

One FSCL or one G Link to
L1 CFT/CPS Axial

9 G Links to L3

4 G Links to
L2 CFTpp

4 G Links to
L2 CPSpp

Broadcaster
System
serving the
L2 STTpp
(details in Fig. 8)

2 LVDS Link per DFE
80 Links total

6 G Links to
L2 STTpp

6 G Links to
L3

CPS
Stereo
Digital
Front
End   5
Boards

Broadcaster System
serving the
L2 CPS pp

(details in Fig. 7)

1 LVDS Link per
DFE 10 Links total

2 G Links to
L2 CPSpp

2 G Links to
L3

Broadcaster System
serving the
L1 FPS
and
L2 FPSpp

(details in Fig. 9)

One FSCL or one G Link to
L1 FPS

5 G Links to L3

4 G Links to
L2 FPSpp

1 LVDS Link per
DFE 32 Links total

Figure 6.  General Block Diagram of the CFT, CPS and FPS Trigger System

FPS
Digital
Front
End
16
Boards

CFT

and

CPS
Axial

Digital
Front
End

40

Boards
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�

To L1CFT/CPS Axial

To L3

To L3

To
L2CFTpp

To
L2CPSpp

To
L2CPSp

To L3

This Link could be
Fast Serial Copper
or G Link

FROM
DIGITAL
FRONT END

Fig. 7.  Architecture for the CFT/CPS Axial L1
and L2 and L2 CPS. The Solution for the STT
L2 Trigger is not shown.

G Link

G Link

G Link

G Link

G Link

G Link

LVDS  LINKS

CFT/CPS Axial

CPS Stereo
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)LJXUH���VKRZV�WKH�DUFKLWHFWXUH�RI�WKH�)36�V\VWHP���7KH�)36�VHQGV�LQIRUPDWLRQ�WR�WKH�/��

WKU�/��DQG�WKH�/����DOO�WKHVH�OLQNV�DUH�VKRZQ�

7KH�EORFN�GLDJUDP�RI�)LJ���SUHVHQWV�D�SRVVLEOH�VROXWLRQ�WR�WKH�SUREOHP�RI�PDWFKLQJ�WKH���
����� VHFWRUV�RI� WKH�6FLQWLOODWLRQ�)LEHU�7UDFNHU� WR� WKH�6H[WDQWV�RI� WKH�6L�7UDFNHU�� � ,W� GRHV� LW� E\
FUHDWLQJ�ORJLFDO�ZHGJHV�RUJDQL]HG�DV�IROORZV�

n :HGJH�$��^�������������`����:HGJH�%��^������������`����:HGJH�&��^������������`
n :HGJH�'��^�������������`���:HGJH�(��^��������������`��:HGJH�)��^��������������`
n :HGJH�*��^��������������`��:HGJH�+�^��������������`��:HGJH�,�^��������������`
n :HGJH�-���^��������������`��:HGJH�.��^��������������`��:HGJH�/�^��������������`

7KH�6H[WDQWV�DUH�REWDLQHG�IURP�KHVH�LQ�WKH�IROORZLQJ�ZD\�

n 6H[WDQW��� �$���%���&���LW�FRYHUV�^�������������`
n 6H[WDQW��� �&���'���(��LW�FRYHUV��^�������������`
n 6H[WDQW��� �(���)���*��LW�FRYHUV��^��������������`
n 6H[WDQW��� �*���+���,��LW�FRYHUV��^��������������`
n 6H[WDQW��� �,���-���.��LW�FRYHUV�^��������������`
n 6H[WDQW��� �.���/���$��LW�FRYHUV�^�������������`

To L3

To
L2FPSpp

To  L3

This Link could be
Fast Serial Copper
or G Link

To L3

G LinkG Link

G Link

G Link

LVDS  LINKS

Fig. 8   FPS

To L1FPS
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E
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I
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G
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G Link to L2STTpp G Link to L3

Fig. 9.  Proposal for the STT L2
System

LVDS Link from Wedge
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Conclusions

7KH�SUHVHQW�'��1RWH�VKRZV�KRZ�D�FRPSOHWH�)URQW�(QG�%URDGFDVWHU�6\VWHP�FDQ�EH�EXLOW
XVLQJ� -DPHLVRQ�2OVHQ� GHVLJQ� RI� WKH�'LJLWDO� )URQW� (QG� ERDUG�ZLWK� VRPH�PRGLILFDWLRQV�� � 7KH
DUFKLWHFWXUH�KHUH�SUHVHQWHG�IRU�WKH�&)7��&36�DQG�)36�XVHV�WKH�IROORZLQJ�KDUGZDUH�

v ')(�IRU�&)7�&36�$[LDO�������'LJLWDO�)URQW�(QG�ERDUGV��GXDO�GDXJKWHU
FDUGV��ZLWK������♠�/9'6�/LQNV�DQG�������)DVW�6HULDO�&RSSHU�/LQN

v ')(�IRU�&36�6WHUHR�������'LJLWDO�)URQW�(QG�ERDUGV��VLQJOH�RU�GXDO�GDXJKWHU
FDUGV��ZLWK�������/9'6�/LQNV�DQG�������)DVW�6HULDO�&RSSHU�/LQN

v ')(�IRU�)36��������'LJLWDO�)URQW�(QG�ERDUGV��VLQJOH�RU�GXDO�GDXJKWHU�FDUGV�
ZLWK�������/9'6�/LQNV�DQG�������)DVW�6HULDO�&RSSHU�/LQN

v ���'LJLWDO�%URDGFDVWHUV�7\SH���RU�7\SH���ZLWK�������/9'6�/LQNV�DQG�������*
/LQNV

v ���'LJLWDO�%URDGFDVWHUV�7\SH���RU�7\SH���ZLWK�������/9'6�/LQNV�DQG�������*
/LQNV

v ���'LJLWDO�%URDGFDVWHU�7\SH����ZLWK�������*�/LQN�DQG�������)DVW�6HULDO�&RSSHU
/LQN��7ULJJHU�0DQDJHU�RQ�WKH�3ODWIRUP�

25

v ��'LJLWDO�%URDGFDVWHU�7\SH���ZLWK�������*�/LQNV��7ULJJHU�0DQDJHU�RQ�WKH
0RYLQJ�&RXQWLQJ�+RXVH�

IRU�D�WRWDO�RI�����'LJLWDO�%RDUGV������/9'6�/LQNV�DQG�HLWKHU�D�FRPELQDWLRQ�RI����)DVW�6HULDO
&RSSHU�/LQNV�DQG����*�/LQNV�RU����)DVW�6HULDO�&RSSHU�/LQNV�DQG����*�/LQNV�

,I�WKH�VROXWLRQ�SUHVHQWHG�KHUH�IRU�WKH�677SS�LV�DGRSWHG��ZH�PXVW�DGG

v ���'LJLWDO�%URDGFDVWHUV�7\SH���RU�7\SH���ZLWK�������/9'6�/LQNV�DQG�������*
/LQNV

v ���'LJLWDO�%URDGFDVWHUV�7\SH���RU�7\SH���ZLWK�������/9'6�/LQNV�DQG�������*
/LQNV

IRU�D�WRWDO�RI����'LJLWDO�%RDUGV�����/9'6�/LQNV�DQG�HLWKHU�D�FRPELQDWLRQ�RI����)DVW�6HULDO
&RSSHU�/LQNV�DQG����*�/LQNV�RU����)DVW�6HULDO�&RSSHU�/LQNV�DQG����*�/LQNV�

                                                          
♠ Numbers in parenthesis shown the maximum possible for this type of card. Numbers in front of the
parenthesis are the actually used for the system.
* If the L1 CPS requires a quadrant match with the Calorimeter timing constraints make it  necessary to locate
the L1 Trigger Manager for the CFT/CPS Axial on the Moving Counting House.


